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&DQFHU LQGXFHG ERQH SDLQ
&KULVWRSKHU 0 .DQH 1,+5 DFDGHPLF FOLQLFDO IHOORZ LQ SDOOLDWLYH PHGLFLQH  3HWHU +RVNLQ SURIHVVRU
RI FOLQLFDO RQFRORJ\  0LFKDHO , %HQQHWW 6W *HPPDРV SURIHVVRU RI SDOOLDWLYH PHGLFLQH 
$FDGHPLF 8QLW RI 3DOOLDWLYH &DUH /HHGV ,QVWLWXWH RI +HDOWK 6FLHQFHV 6FKRRO RI 0HGLFLQH 8QLYHUVLW\ RI /HHGV /HHGV 8. 0RXQW 9HUQRQ &DQFHU
&HQWUH 1RUWKZRRG 8QLYHUVLW\ &ROOHJH /RQGRQ /RQGRQ 8.
%RQH SDLQ LV WKH PRVW FRPPRQ W\SH RI SDLQ IURP FDQFHU DQG LV
SUHVHQW LQ DURXQG RQH WKLUG RI SDWLHQWV ZLWK ERQH PHWDVWDVHV 
%DVHG RQ SRVWPRUWHP VWXGLHV RI SDWLHQWV ZLWK DGYDQFHG FDQFHU
DQG FOLQLFDO NQRZOHGJH RI KRZ RIWHQ ERQH PHWDVWDVHV UHVXOW LQ
SDLQ WKH LQFLGHQFH RI FDQFHU LQGXFHG ERQH SDLQ LV HVWLPDWHG DW
  SDWLHQWV LQ WKH 8QLWHG .LQJGRP HDFK \HDU Z&XUUHQWO\
LPSURYHPHQWV LQ FDQFHU WUHDWPHQWV PHDQ WKDW PDQ\ SDWLHQWV DUH
OLYLQJ ZLWK PHWDVWDWLF FDQFHU IRU VHYHUDO \HDUV 7KH SUHYDOHQFH
RI FDQFHU LQGXFHG ERQH SDLQ LV WKHUHIRUH OLNHO\ WR EH PXFK
JUHDWHU WKDQ WKH DQQXDO LQFLGHQFHZ &DQFHU LQGXFHG ERQH SDLQ
LV FRQVLGHUHG RQH RI WKH PRVW GLIILFXOW SDLQ FRQGLWLRQV WR WUHDW
EHFDXVH RI LWV IUHTXHQW DVVRFLDWLRQ ZLWK ZHLJKW EHDULQJ DQG
PRYHPHQW 1RW VXUSULVLQJO\ LW KDV D PDMRU LPSDFW RQ SDWLHQWV%?
GDLO\ IXQFWLRQLQJ DQG PRRG DQG FDQ UHVXOW LQ DGPLVVLRQ WR
KRVSLWDOZ Z
*LYHQ WKH SUHYDOHQFH RI FDQFHU LQGXFHG ERQH SDLQ LW LV OLNHO\
WKDW FOLQLFLDQV LQ SULPDU\ RU VHFRQGDU\ FDUH ZLOO EH FRQIURQWHG
E\ SDWLHQWV LQ SDLQ FULVHV 5HFRJQLVLQJ DQG LQLWLDWLQJ
PDQDJHPHQW RI WKLV VSHFLILF SDLQ VWDWH DV ZHOO DV DQ DZDUHQHVV
RI WKH VSHFLDOLVW WUHDWPHQWV LV LPSRUWDQW IRU DOO FOLQLFLDQV
:KDW LV FDQFHU LQGXFHG ERQH SDLQ"
&DQFHU LQGXFHG ERQH SDLQ LV D VSHFLILF SDLQ VWDWH ZLWK
RYHUODSSLQJ EXW GLVWLQFW IHDWXUHV RI ERWK LQIODPPDWRU\ DQG
QHXURSDWKLF SDLQ 7KH PRVW LPSRUWDQW FKDQJHV DUH LQ ERQH
KRPHRVWDVLV ZLWK FRUUHVSRQGLQJ HYHQWV LQ WKH SHULSKHUDO DQG
FHQWUDO QHUYRXV V\VWHP ,Q KHDOWK\ ERQH RVWHRFODVWV DQG
RVWHREODVWV DUH KLJKO\ UHJXODWHG WR PDLQWDLQ EDODQFHG UHVRUSWLRQ
DQG IRUPDWLRQ RI ERQH UHVSHFWLYHO\ WKURXJK 5$1.OLJDQG
UHFHSWRU DFWLYDWRU RI QXFOHDU IDFWRU ȿ ,Q WKH SUHVHQFH RI D ERQH
PHWDVWDVLV LQFUHDVHG H[SUHVVLRQ RI 5$1.OLJDQG GLVUXSWV WKLV
UHODWLRQ OHDGLQJ WR LQFUHDVHG RVWHRFODVW DFWLYLW\ DQG ERQH
GHVWUXFWLRQ &DQFHU FHOOV DOVR VWLPXODWH ORFDO LQIODPPDWRU\
PHGLDWRUV DQG FUHDWH D KLJKO\ DFLGLF HQYLURQPHQW ZKLFK
VHQVLWLVHV SHULSKHUDO QHUYH HQGLQJV ZLWKLQ WKH ERQH PDUURZ DQG
ERQH PDWUL[ :KHQ FRPELQHG ZLWK WKH GHVWUXFWLRQ RI QHUYH
HQGLQJV WKURXJK FDQFHU LQYDVLRQ WKH UHVXOWLQJ SDLQ LV D PL[WXUH
RI RQJRLQJ LQIODPPDWRU\ DQG QHXURSDWKLF SURFHVVHV ZKLFK OHDG
WR D K\SHUH[FLWDELOLW\ VWDWH ZLWKLQ WKH VSLQDO FRUG 3DWLHQWV
H[SHULHQFH WKLV DV FRQVWDQW SDLQ ZLWK KLJK VHQVLWLYLW\ WR
PRYHPHQW
:KR JHWV FDQFHU LQGXFHG ERQH SDLQ"
&DQFHU LQGXFHG ERQH SDLQ FDQ RFFXU DQ\ZKHUH WKDW FDQFHU KDV
PHWDVWDVLVHG WR ERQH &DQFHUV PRVW RIWHQ LQYROYHG DUH WKRVH RI
WKH SURVWDWH EUHDVW DQG OXQJ DV ZHOO DV P\HORPD 7KH PRVW
FRPPRQ VLWHV RI PHWDVWDVHV DUH YHUWHEUDH SHOYLV ORQJ ERQHV
DQG ULEV $W SRVWPRUWHP H[DPLQDWLRQ XS WR  RI SDWLHQWV
ZKR GLHG RI FDQFHU ZLOO KDYH ERQH PHWDVWDVHV%RQHPHWDVWDVHV
FDQ EH IRXQG LQ D ZLGH UDQJH RI SODFHV ILJXUHদ +RZHYHU QRW
DOO SDWLHQWV ZLWK ERQH PHWDVWDVHV JHW SDLQ ERQH SDLQ ZDV
LGHQWLILHG LQ RQO\ D WKLUG RI SDWLHQWV ZLWK ERQHPHWDVWDVHV LQ RQH
ODUJH SURVSHFWLYH VWXG\ ,W LV QRW \HW FOHDU ZK\ VRPH ERQH
PHWDVWDVHV FDXVH SDLQ DQG RWKHUV GR QRW
:KDW DUH WKH FOLQLFDO IHDWXUHV RI FDQFHU
LQGXFHG ERQH SDLQ"
,Q D FURVV VHFWLRQDO VXUYH\ LQ  SDWLHQWV GHVFULEHG WKHLU
FDQFHU LQGXFHG ERQH SDLQ DV DQQR\LQJ JQDZLQJ DFKLQJ DQG
QDJJLQJZ 7KH SDLQ LV FRPPRQO\ D PL[WXUH RI VWHDG\
EDFNJURXQG SDLQ DV ZHOO DV SDLQ WKDW LV H[DFHUEDWHG E\ ZHLJKW
EHDULQJ RU PRYHPHQW FDOOHG LQFLGHQW RU HSLVRGLF SDLQ ,Q D
UHFHQW ZHOO FRQGXFWHG (XURSHDQZLGH REVHUYDWLRQDO VWXG\ RI
 SDWLHQWV ZLWK FDQFHU  UHSRUWHG VRPH IRUP RI LQFLGHQW
SDLQ HSLVRGHV 7KH SUHVHQFH RI PRYHPHQW UHODWHG SDLQ KDV PRVW
LPSDFW RQ IXQFWLRQ DQG GDLO\ DFWLYLW\Z
&DQFHU LQGXFHG ERQH SDLQ LV PRVW FRPPRQO\ H[SHULHQFHG LQ
WKH ORZHU EDFN SHOYLV ORQJ ERQHV DQG ULEV 7KLV FDQ EH WKH
SUHVHQWLQJ IHDWXUH RI WKH FDQFHU RU KLJKOLJKW D UHFXUUHQFH LQ
WKRVH SUHYLRXVO\ WUHDWHG 7KHUHIRUH LQ SDWLHQWV ZLWK RU ZLWKRXW
DFWLYH FDQFHU SHUVLVWHQW SDLQ LQ WKHVH DUHDV VKRXOG DOHUW
FOLQLFLDQV WR WKH SRVVLELOLW\ RI ERQH PHWDVWDVHV )LQGLQJV RQ
H[DPLQDWLRQ DUH RIWHQ QRQVSHFLILF ZLWK RQO\ VRPH WHQGHUQHVV
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7KH ERWWRP OLQH
&DQFHU LQGXFHG ERQH SDLQ LV D FRPPRQ SUREOHP ZKLFK FDQ EH H[WUHPHO\ GHELOLWDWLQJ WR SDWLHQWV ZLWK DQ DOUHDG\ OLPLWHG OLIH H[SHFWDQF\
:KHQ WUHDWLQJ FDQFHU LQGXFHG ERQH SDLQ PDLQWHQDQFH RI IXQFWLRQ VKRXOG EH JLYHQ KLJK SULRULW\ DORQJVLGH SDLQ UHOLHI
(DUO\ UHFRJQLWLRQ LQWHUYHQWLRQ ZLWK IXQFWLRQDO DLGV DQG EHKDYLRXU PRGLILFDWLRQ FRPELQHG ZLWK LQLWLDO WLWUDWLRQ ZLWK DQDOJHVLD FRPPRQO\
VWURQJ RSLRLGV DUH LPSRUWDQW ILUVW VWHSV IRU QRQVSHFLDOLVWV
7KH HYLGHQFH IRU HDUO\ UHIHUUDO IRU UDGLRWKHUDS\ LV VWURQJ DOWKRXJK ELVSKRVSKRQDWHV ZLOO KDYH DQ LPSRUWDQW UROH IRU VRPH SDWLHQWV
6SHFLDOLVW VXSSRUW ZLOO EH UHTXLUHG LI SDLQ SHUVLVWV GHVSLWH LQLWLDO WUHDWPHQW ZLWK EHKDYLRXU PRGLILFDWLRQ FRPPHQFHPHQW RI D QRQVWHURLGDO
DQWLLQIODPPDWRU\ GUXJ DQG LQLWLDO WLWUDWLRQ RI D VWURQJ RSLRLG
6RXUFHV DQG VHOHFWLRQ FULWHULD
:H VHDUFKHG 0HGOLQH &OLQLFDO (YLGHQFH DQG WKH &RFKUDQH /LEUDU\ XVLQJ WKH WHUPV ېERQH PHWDVWDVHVۑ ېSDLQۑ DQG ېERQH SDLQۑ DQG WKHQ
FRPELQHG WKHVH ZLWK WKH VSHFLILF WUHDWPHQW WHUPV LQGLYLGXDOO\ :KHUH SRVVLEOH ZH KDYH XVHG V\VWHPDWLF UHYLHZV EXW QRW UHIHUHQFHG WULDOV
LQFOXGHG LQ WKHVH UHYLHZV :H OLPLWHG RXU VHDUFK IURP  WR 'HFHPEHU  :H DOVR VHDUFKHG WKH 1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH
([FHOOHQFH DQG WKH 6FRWWLVK ,QWHUFROOHJLDWH *XLGHOLQHV 1HWZRUN ,Q FDOFXODWLQJ WKH QXPEHUV QHHGHG WR WUHDW ZH KDYH DVVXPHG D FRQVHUYDWLYH
SODFHER UHVSRQVH RI 
RYHU WKH VLWH RI PHWDVWDVLV RU SDLQ VSHFLILFDOO\ UHODWHG WR
PRYHPHQW
$ ERQ\ PHWDVWDVLV FDQ ZHDNHQ ERQH VXIILFLHQWO\ VXFK WKDW DQ
LQQRFXRXV PRYHPHQW EXPS RU IDOO PD\ UHVXOW LQ D SDWKRORJLFDO
IUDFWXUH 9HUWHEUDO SDLQ VKRXOG DOZD\V DOHUW FOLQLFLDQV WR WKH ULVN
RI VSLQDO FRUG FRPSUHVVLRQ HVSHFLDOO\ LQ WKH SUHVHQFH RI VHQVRU\
GLVWXUEDQFH JHQHUDOLVHG OHJ ZHDNQHVV RU FKDQJHV LQ EODGGHU
RU ERZHO IXQFWLRQ (YHQ ZLWKRXW %�rHG IODJ%? VLJQV D IXOO
QHXURORJLFDO H[DPLQDWLRQ VKRXOG EH GRQH LQ WKHVH SDWLHQWV ZLWK
D ORZ WKUHVKROG IRU D VSLQDO PDJQHWLF UHVRQDQFH VFDQ (YHQ LI
VXVSLFLRQ LV ORZ DGYLFH VKRXOG EH VRXJKW IURP WKH SDWLHQW%픀s
RQFRORJLVW UHWURVSHFWLYH FRKRUW VWXGLHV KDYH VKRZQ WKDW EHLQJ
DEOH WR ZDON DW WKH WLPH RI GLDJQRVLV RI VSLQDO FRUG FRPSUHVVLRQ
LV FRUUHODWHG ZLWK RYHUDOO VXUYLYDO DQG WKH DELOLW\ WR ZDON DIWHU
WUHDWPHQW (DUO\ GLDJQRVLV DQG WUHDWPHQW RI LPSHQGLQJ VSLQDO
FRUG FRPSUHVVLRQ FDQ GUDVWLFDOO\ LPSURYH TXDOLW\ RI OLIH IRU
SDWLHQWV 
7DEOH দ RXWOLQHV WKH DGYDQWDJHV DQG GLVDGYDQWDJHV RI WKH
YDULRXV LQYHVWLJDWLRQV IRU VXVSHFWHG FDQFHU LQGXFHG ERQH SDLQ
*HQHUDOLVWV PD\ FRQVLGHU SODLQ ILOP UDGLRJUDSK\ RU FRPSXWHG
WRPRJUDSK\ DV LQLWLDO LQYHVWLJDWLRQV RWKHU LQYHVWLJDWLRQV DUH
XVXDOO\ XQGHUWDNHQ E\ VSHFLDOLVWV
+RZ LV FDQFHU LQGXFHG ERQH SDLQ LQLWLDOO\
PDQDJHG"
7KH ILUVW VWHSV LQ PDQDJHPHQW DUH VLPSOH PHDVXUHV WKDW FDQ EH
LQLWLDWHG LQ QRQVSHFLDOLVW FDUH ZKLOH UHIHUUDO IRU VSHFLDOLVW
WUHDWPHQWV VXFK DV UDGLRWKHUDS\ RU ELVSKRVSKRQDWHV LV DZDLWHG
,Q WKH IROORZLQJ VHFWLRQ ZH GHVFULEH WKH HYLGHQFH IRU HDFK
WUHDWPHQW WKDW LV FRPPRQO\ XVHG IRU FDQFHU LQGXFHG ERQH SDLQ
&RQVLGHU VSHFLDOLVW UHIHUUDO LQ DQ\ SDWLHQW ZKHUH SDLQ SHUVLVWV
GHVSLWH WKHVH LQLWLDO VWHSV WKRVH ZLWK UDSLGO\ LQFUHDVLQJ SDLQ
GHVSLWH WUHDWPHQW RU HYLGHQFH RI WR[LFLW\ IURP RSLRLGV DQG
ZKHUH SDWKRORJLFDO IUDFWXUH RU VSLQDO FRUG FRPSUHVVLRQ DUH
VXVSHFWHG
1RQGUXJ LQWHUYHQWLRQV
,PSRUWDQW DVSHFWV RI PDQDJLQJ FDQFHU LQGXFHG ERQH SDLQ DUH WR
VXSSRUW SDWLHQW VHOI PDQDJHPHQW DQG HQFRXUDJH WKH XVH RI
QRQGUXJ PHDVXUHV $Q REVHUYDWLRQDO VWXG\ RI  (XURSHDQ
SDWLHQWV ZLWK FDQFHU VKRZHG WKDW LQ WKRVH ZKR KDG SDLQ RQ
PRYHPHQW PDQ\ RI ZKRP KDG ERQH PHWDVWDVLV  IRXQG
FRQVLVWHQW SDLQ UHOLHI ZLWK QRQGUXJ PHDVXUHV RIWHQ UHSRUWHG
DV HLWKHU UHVW RU VOHHS 'LVFXVVLQJ EHKDYLRXU PRGLILFDWLRQV
VXFK DV DYRLGLQJ VWUHQXRXV PRYHPHQW DQG UHIHUULQJ SDWLHQWV
IRU DQ\ DSSURSULDWH PRYHPHQW DLGV ZDONLQJ VWLFN =LPPHU
IUDPH RU KRPH DGDSWDWLRQV EDWK UDLOV FDQ PDNH LPSRUWDQW
FRQWULEXWLRQV WR WKH PDLQWHQDQFH RI IXQFWLRQ DQG TXDOLW\ RI OLIH
:RUOG +HDOWK 2UJDQL]DWLRQ SDLQ ODGGHU
)RU FDQFHU SDLQ LQ JHQHUDO WKH PDLQVWD\ RI WUHDWPHQW KDV EHHQ
WKH:RUOG +HDOWK 2UJDQL]DWLRQ%픀s PHWKRG IRU WKH UHOLHI RI FDQFHU
SDLQ FRPPRQO\ NQRZQ DV WKH DQDOJHVLF ODGGHU2EVHUYDWLRQDO
VWXGLHV KDYH VKRZQ WKDW DERXW  RI SDWLHQWV DFKLHYHG DGHTXDWH
DQDOJHVLD E\ IROORZLQJ WKHVH JXLGHOLQHV OHDYLQJ DQ LPSRUWDQW
PLQRULW\ RI SDWLHQWV ZLWK LQDGHTXDWHO\ FRQWUROOHG SDLQ GHVSLWH
UHFHLYLQJ VWURQJ RSLRLGV 
7KH ILUVW VWHS RI WKH:+2 ODGGHU LV QRQRSLRLG DQDOJHVLFV VXFK
DV SDUDFHWDPRO DQG QRQVWHURLGDO DQWLLQIODPPDWRU\ GUXJV
$OWKRXJK VRPH SDWLHQWV ILQG RYHU WKH FRXQWHU DQDOJHVLFV KHOSIXO
VHYHUDO V\VWHPDWLF UHYLHZV WKDW KDYH H[DPLQHG WKH HIIHFWLYHQHVV
RI SDUDFHWDPRO IRU FDQFHU SDLQ VKRZHG WKDW DOWKRXJK LW ZDV ZHOO
WROHUDWHG WKHUH ZDV QR VLJQLILFDQW EHQHILW SDUWLFXODUO\ ZKHQ
DGGHG WR VWURQJ RSLRLGV  1RQVWHURLGDO DQWLLQIODPPDWRU\
GUXJV DUH RIWHQ SHUFHLYHG WR EH PRUH HIILFDFLRXV LQ FDQFHU
LQGXFHG ERQH SDLQ WKDQ LQ RWKHU SDLQ VWDWHV DQG WKLV LV D
UHDVRQDEOH DVVXPSWLRQ JLYHQ WKH PDMRU LQIODPPDWRU\
FRPSRQHQW +RZHYHU D ZHOO FRQGXFWHG V\VWHPDWLF UHYLHZ LQ
 VKRZHG VRPH EHQHILW IURP DGGLQJ QRQVWHURLGDO
DQWLLQIODPPDWRU\ GUXJV WR VWURQJ RSLRLGV IRU FDQFHU SDLQ
DOWKRXJK WKLV HYLGHQFH LV OLPLWHG DQG ZHDN 7KHUH DUH ZHOO
UHSRUWHG FRQFHUQV UHJDUGLQJ DGYHUVH HIIHFWV RI QRQVWHURLGDO
DQWLLQIODPPDWRU\ GUXJV KRZHYHU WKLV V\VWHPDWLF UHYLHZ IDLOHG
WR VKRZ DQ\ DGGLWLRQDO KDUP RI DGGLQJ D QRQVWHURLGDO
DQWLLQIODPPDWRU\ GUXJ WR D VWURQJ RSLRLG 7KH VWXGLHV GLG QRW
SHUIRUP VXEJURXS DQDO\VLV RQ FDQFHU LQGXFHG ERQH SDLQ
7KHUHIRUH WKH DVVHUWLRQ WKDW QRQVWHURLGDO DQWLLQIODPPDWRU\
GUXJV DUH VSHFLILFDOO\ EHQHILFLDO LQ FDQFHU LQGXFHG ERQH SDLQ
FDQQRW EH VXSSRUWHG
7KH QH[W VWHS LQ WKH :+2 ODGGHU LV WKH XVH RI ZHDN RSLRLGV
DOWKRXJK D V\VWHPDWLF UHYLHZ KDV RQO\ VKRZQ PDUJLQDO EHQHILWV
RI WUDPDGRO DQG FRGHLQH LQ FDQFHU SDLQ ZLWK VLJQLILFDQW QDXVHD
DQG YRPLWLQJ DVVRFLDWHG ZLWK WUDPDGRO FRPSDUHG ZLWK SODFHER
RU ZKHQ DGGHG WR IHQWDQ\O 7KH DXWKRUV LQ WKHVH VWXGLHV GLG QRW
UHSRUW WKH VSHFLILF SURSRUWLRQ RI SDWLHQWV ZLWK ERQH PHWDVWDVHVZ
7KHUHIRUH LW LV FRPPRQ WR PLVV WKLV VWHS DQG VWDUW ORZ GRVH
VWURQJ RSLRLGV LI QRQRSLRLG DQDOJHVLD LV LQHIIHFWLYH
6WURQJ RSLRLGV
6WURQJ RSLRLGV DUH WKH PDLQVWD\ RI WUHDWPHQW IRU EDFNJURXQG
SDLQ LQ SDWLHQWV ZLWK FDQFHU LQGXFHG ERQH SDLQ ,Q WKH 8QLWHG
.LQJGRP WKH 1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH ([FHOOHQFH
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KDV SXEOLVKHG H[WHQVLYH JXLGDQFH RQ LQLWLDWLQJ DQG PDQDJLQJ
VWURQJ RSLRLGV LQ SDOOLDWLYH FDUH 7KLV JXLGDQFH LV QRW VSHFLILF
WR FDQFHU LQGXFHG ERQH SDLQ EXW WKH SULQFLSOHV DUH GLUHFWO\
UHOHYDQW 6HYHUDO UHODWLYHO\ VPDOO UDQGRPLVHG FRQWUROOHG WULDOV
IRXQG QR GLIIHUHQFH EHWZHHQ LPPHGLDWH UHOHDVH DQG VXVWDLQHG
UHOHDVH PRUSKLQH LQ WHUPV RI HIILFDF\ RU VLGH HIIHFWV ZKHQ
WUHDWPHQW ZLWK RSLRLGV ZDV LQLWLDWHG 7KHUHIRUH WKLV GHFLVLRQ
VKRXOG EH EDVHG RQ SDWLHQW DQG FOLQLFLDQ FRQVHQVXV Z
6HYHUDO GLIIHUHQW SUHSDUDWLRQV DQG W\SHV RI VWURQJ RSLRLG DUH
DYDLODEOH $ QHWZRUN PHWDDQDO\VLV VKRZHG QR LPSRUWDQW
GLIIHUHQFHV LQ HIILFDF\ EHWZHHQ PRUSKLQH DQG RWKHU VWURQJ
RSLRLGV %DVHG RQ RQH ZHOO FRQGXFWHG UDQGRPLVHG FRQWUROOHG
WULDO DERXW  RI SDWLHQWV ZLOO DFKLHYH JRRG SDLQ FRQWURO ZLWK
VWURQJ RSLRLGV UHVXOWLQJ LQ D QXPEHU QHHGHG WR WUHDW RI 
:LWKLQ WKLV VWXG\ KRZHYHU WKHUH ZDV QR VXEJURXS DQDO\VLV IRU
FDQFHU LQGXFHG ERQH SDLQ 7DEOH দ SURYLGHV D VXPPDU\ RI WKH
QXPEHUV QHHGHG WR WUHDW IRU YDULRXV WUHDWPHQWV IRU FDQFHU
LQGXFHG ERQH SDLQ
,Q WKH 8QLWHG .LQJGRP PRUSKLQH LV UHFRPPHQGHG E\ 1,&(
DV WKH SUHIHUUHG RSLRLG WUHDWPHQW LQ SDWLHQWV ZKR FDQ WDNH RUDO
GUXJV :KHQ PRUSKLQH ZDV FRPSDUHG ZLWK R[\FRGRQH QR
GLIIHUHQFH ZDV IRXQG LQ SDLQ LQWHQVLW\ RU DGYHUVH HIIHFWV 
7UDQVGHUPDO RSLRLGV IHQWDQ\O RU EXSUHQRSKLQH DUH OLNHO\ WR
EH OHVV FRQVWLSDWLQJ WKDQ PRUSKLQH RU R[\FRGRQH 6SHFLDOLVW
DGYLFH VKRXOG EH VRXJKW LI SDLQ FRQWURO LV LQDGHTXDWH DIWHU WKH
LQLWLDO WLWUDWLRQ RI RSLRLG DQDOJHVLD RU WUHDWPHQW IDLOV
0DQDJHPHQW RI LQFLGHQW SDLQ LV OHVV VDWLVIDFWRU\ 7KLV LV EHFDXVH
SDLQ PDQLIHVWV ZLWKLQ ILYH PLQXWHV LV RIWHQ PRYHPHQW UHODWHG
DQG VXEVLGHV ZLWKLQ  PLQXWHV LQ DERXW KDOI RI SDWLHQWV ZLWK
FDQFHU LQGXFHG ERQH SDLQZ 7LPLQJ GUXJ WUHDWPHQW WR FRLQFLGH
ZLWK WKLV SDLQ SURILOH LV FKDOOHQJLQJ
$PHWDDQDO\VLV RI IDVW DFWLQJ IHQWDQ\O SUHSDUDWLRQV IRXQG WKHP
WR EH VWDWLVWLFDOO\ VXSHULRU RYHU RUDO PRUSKLQH LQ WKH WUHDWPHQW
RI LQFLGHQW SDLQ:KHQ FRPSDUHGZLWK RUDO PRUSKLQH KRZHYHU
WKH QXPEHUV QHHGHG WR WUHDW DW  DQG PLQXWHV DIWHU WKH GUXJV
KDYH EHHQ DGPLQLVWHUHG DUH  DQG  UHVSHFWLYHO\7KLV PHDQV
WKDW RI  SDWLHQWV WUHDWHG ZLWK IDVW DFWLQJ IHQWDQ\O RQO\ RQH
ZRXOG KDYH JDLQHG EHQHILW DIWHU  PLQXWHV RI WUHDWPHQW WKDW
ZRXOG QRW KDYH GRQH VR KDG WKH\ EHHQ WUHDWHG ZLWK PRUSKLQH
*LYHQ WKH DGGLWLRQDO FRVW RI WKHVH SUHSDUDWLRQV FXUUHQW DGYLFH
LV WR XVH LPPHGLDWH UHOHDVH PRUSKLQH SUHSDUDWLRQV DV WKH
SUHIHUUHG WUHDWPHQW DQG WR WU\ D IDVW DFWLQJ IHQWDQ\O SUHSDUDWLRQ
LI WKLV WUHDWPHQW IDLOV $GYHUVH HYHQWV DUH GLIILFXOW WR TXDQWLI\
LQ WKHVH VWXGLHV DV SDWLHQWV DUH DOUHDG\ WDNLQJ UHJXODU EDFNJURXQG
RSLRLGV &RQVWLSDWLRQ LV D FRPPRQ VLGH HIIHFW RI RSLRLG
WUHDWPHQW DQG D OD[DWLYH VKRXOG EH SUHVFULEHG DW WKH WLPH
WUHDWPHQW LV VWDUWHG
2WKHU GUXJ LQWHUYHQWLRQV
$GMXYDQW GUXJV VXFK DV DQWLGHSUHVVDQWV DQG DQWLFRQYXOVDQWV
PD\ HQKDQFH DQDOJHVLD IURP VWURQJ RSLRLGV DQG FDQ WDUJHW
QHXURSDWKLF SDLQ PHFKDQLVPV $ V\VWHPDWLF UHYLHZ LQ 
H[DPLQHG WKH HIILFDF\ RI WKHVH GUXJV IRU WKH WUHDWPHQW RI FDQFHU
SDLQ ZKHQ DGGHG WR RSLRLGV $ PRGHVW UHGXFWLRQ LQ SDLQ VFRUHV
ZDV IRXQG LQ SDWLHQWV ZLWK D QHXURSDWKLF HOHPHQW WR WKHLU SDLQ
EXW PRUH DGYHUVH HIIHFWV ZHUH UHSRUWHG %HQHILW ZDV VHHQ ZLWKLQ
 GD\V DQG GLG QRW LPSURYH EH\RQG WKLV 7KHVH FRQFOXVLRQV
DUH OLPLWHG RZLQJ WR WKH TXDOLW\ RI WKH VWXGLHV LQFOXGHG LQ WKH
UHYLHZ $OWKRXJK DQLPDO VWXGLHV KDYH VXJJHVWHG WKDW
JDEDSHQWLQ FDQ KDYH DQ LPSRUWDQW DQDOJHVLF HIIHFW LQ FDQFHU
LQGXFHG ERQH SDLQ WKHUH LV QR HYLGHQFH FRQILUPLQJ WKH HIILFDF\
RI WKLV FODVV RI GUXJV LQ KXPDQVZ
&XUUHQWO\ WKHUH LV QR HYLGHQFH WR VXSSRUW WKH XVH RI VWHURLGV IRU
FDQFHU LQGXFHG ERQH SDLQ WZR UDQGRPLVHG FRQWUROOHG VWXGLHV
KDYH VKRZQ QR VXVWDLQHG EHQHILW IRU FDQFHU SDLQ 
/LGRFDLQH OLJQRFDLQH SDWFKHV DUH QRW DEVRUEHG V\VWHPLFDOO\
DQG HYLGHQFH WR VXSSRUW WKHLU XVH IRU FDQFHU LQGXFHG ERQH SDLQ
LV ODFNLQJZ Z
:KDW IXUWKHU WUHDWPHQW RSWLRQV DUH
DYDLODEOH"
2QFH LQLWLDO WUHDWPHQW KDV EHHQ VWDUWHG IXUWKHU WUHDWPHQW RSWLRQV
DUH DYDLODEOH WR PDLQWDLQ IXQFWLRQ DQG TXDOLW\ RI OLIH
5DGLRWKHUDS\
5DGLRWKHUDS\ KDV EHHQ VKRZQ WR UHGXFH SDLQ VLJQLILFDQWO\ DQG
LV WKH PRVW HIIHFWLYH WUHDWPHQW WKDW LV VSHFLILF IRU FDQFHU LQGXFHG
ERQH SDLQ 7KHUHIRUH SDWLHQWV ZLWK FRQILUPHG FDQFHU LQGXFHG
ERQH SDLQ VKRXOG EH UHIHUUHG WR D FOLQLFDO RQFRORJLVW DV VRRQ DV
SRVVLEOH $ ZHOO FRQGXFWHG V\VWHPDWLF UHYLHZ FRPSDULQJ VLQJOH
GRVH UDGLRWKHUDS\ ZLWK PXOWLSOH GRVHV IRXQG QR LPSRUWDQW
GLIIHUHQFHV EHWZHHQ WUHDWPHQWV %RWK DSSURDFKHV UHVXOWHG LQ D
PHDQLQJIXO LPSURYHPHQW LQ SDLQ IRU DERXW  RI SDWLHQWV
QXPEHU QHHGHG WR WUHDW   :LWKLQ WKLV JURXS LW ZDV
UHSRUWHG WKDW DSSUR[LPDWHO\ ZRXOG EH SDLQIUHH 7KLV PHDQV
WKDW D VLQJOH GRVH RI UDGLRWKHUDS\ FDQ EH HIIHFWLYH DQG ZLWKRXW
PDMRU EXUGHQ IRU HYHQ YHU\ IUDLO SDWLHQWV
,Q D ZHOO FRQGXFWHG UDQGRPLVHG WULDO RI  SDWLHQWV ZKHUH
PRVW KDG KDG DQ LQLWLDO UHVSRQVH WR UDGLRWKHUDS\ EXW UHFXUUHQFH
RI SDLQ  H[SHULHQFHG D IXUWKHU RYHUDOO SDLQ UHVSRQVH DW WZR
PRQWKV DIWHU UHLUUDGLDWLRQ 7KLV ZDV DOVR DVVRFLDWHG ZLWK
LPSURYHG TXDOLW\ RI OLIH 
5DGLRLVRWRSHV
5HIHUUDO WR RQFRORJ\ DOVR SURYLGHV WKH RSSRUWXQLW\ WR UHYLHZ
KRUPRQDO WUHDWPHQW DQG FKHPRWKHUDS\ DV ZHOO DV WR FRQVLGHU
UDGLRLVRWRSH WUHDWPHQW 6RPH HYLGHQFH ODUJHO\ IURP VWXGLHV LQ
SURVWDWH FDQFHU LQGLFDWHV WKDW UDGLRLVRWRSHV PD\ SURYLGH
FRPSOHWH UHGXFWLRQ LQ SDLQ RYHU RQH WR VL[ PRQWKV ZLWK QR
LQFUHDVH LQ DQDOJHVLF XVH EXW VHYHUH DGYHUVH HIIHFWV
OHXFRF\WRSHQLD DQG WKURPERF\WRSHQLD DUH FRPPRQZ
%LVSKRVSKRQDWHV
%LVSKRVSKRQDWHV VXFK DV SDPLGURQDWH DQG ]ROHGURQDWH DUH XVHG
WR UHGXFH ERWK SDLQ DQG VNHOHWDO HYHQWV LQ SDWLHQWV ZLWK ERQH
PHWDVWDVHV 7KH\ DFW E\ LQKLELWLQJ RVWHRFODVW IXQFWLRQ *OREDOO\
WKH\ DUH XVHG WR SUHYHQW VNHOHWDO UHODWHG HYHQWV DQG UHGXFH SDLQ
LQ EUHDVW SURVWDWH DQG OXQJ FDQFHU DV ZHOO DV PXOWLSOH P\HORPD
,Q WKH 8QLWHG .LQJGRP1,&( RQO\ UHFRPPHQGV HDUO\ WUHDWPHQW
ZLWK ELVSKRVSKRQDWHV IRU ERQH SDLQ DVVRFLDWHG ZLWK EUHDVW
FDQFHU1,&( DGYLVH LW FDQ EH XVHG LQ OXQJ DQG SURVWDWH FDQFHU
RQFH SDOOLDWLYH PHDVXUHV DQG UDGLRWKHUDS\ KDYH EHHQ JLYHQ
6HYHUDO ZHOO FRQGXFWHG UDQGRPLVHG FRQWUROOHG WULDOV KDYH VKRZQ
D SHUVLVWHQW UHGXFWLRQ LQ SDLQ VFRUHV RYHU \HDUV ZLWK
ELVSKRVSKRQDWHV LQ SDWLHQWV ZLWK EUHDVW FDQFHU DQG DOWKRXJK
SDLQ VFRUHV LQFUHDVH RYHU WLPH LQ VWXGLHV LQ SURVWDWH FDQFHU WKHUH
LV VWLOO D VLJQLILFDQW GLIIHUHQFH LQ IDYRXU RI ELVSKRVSKRQDWH
FRPSDUHG ZLWK SODFHER ,Q D ODUJH ZHOO FRQGXFWHG UDQGRPLVHG
FRQWUROOHG WULDO LQ ZKLFK SDWLHQWV ZLWK ERQH SDLQ IURP SURVWDWH
FDQFHU ZHUH UDQGRPLVHG WR D VLQJOH LQIXVLRQ RI  PJ RI WKH
ELVSKRVSKRQDWH LEDQGURQDWH RU D VLQJOH *\ IUDFWLRQ RI
UDGLRWKHUDS\ RYHUDOO UHVSRQVH UDWHV DW IRXU ZHHNV ZHUH 
DQG  UHVSHFWLYHO\ 7KLV QRQVLJQLILFDQW GLIIHUHQFH ZDV DOVR
VLPLODU DW  ZHHNV 7KLV VXJJHVWV WKDW UDGLRWKHUDS\ DQG
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:KDW WR GLVFXVV ZLWK SDWLHQWV ZKR DUH VWDUWLQJ VWURQJ RSLRLGV
$GGUHVV FRQFHUQV DERXW DGGLFWLRQ WROHUDQFH DQG VLGH HIIHFWV EHLQJ FOHDU WKDW SUHVFULSWLRQ RI VWURQJ RSLRLGV GRHV QRW PHDQ SDWLHQWV
DUH LQ WKH ODVW VWDJH RI OLIH
*LYH YHUEDO DQG ZULWWHQ DGYLFH RQ ZKHQ DQG KRZ WR WDNH RSLRLGV IRU ERWK EDFNJURXQG DQG EUHDNWKURXJK SDLQ
([SODLQ KRZ ORQJ WKH SDLQ UHOLHI VKRXOG ODVW DQG WKDW SDWLHQWVۍ DELOLW\ WR GULYH PD\ EH LPSDLUHG GXULQJ LQLWLDWLRQ RI WUHDWPHQW RU ZKHQ GRVHV
DUH LQFUHDVHG
*LYH DGYLFH RQ VLJQV RI WR[LFLW\ VXFK DV GURZVLQHVV WZLWFKLQJ DQG KDOOXFLQDWLRQV DQG ZKR WR FRQWDFW LI DQ\ RFFXU RXW RI KRXUV
3URYLGH GUXJV DW WKH VWDUW RI WUHDWPHQW WR GHDO ZLWK VLGH HIIHFWV VXFK DV FRQVWLSDWLRQ
2IIHU UHJXODU UHYLHZ
$GDSWHG IURP 1,&( FOLQLFDO JXLGHOLQH  KWWSJXLGDQFHQLFHRUJXN&*
ELVSKRVSKRQDWHV DUH HTXDOO\ DSSURSULDWH DQG HIIHFWLYH
LQWHUYHQWLRQV
$ &RFKUDQH UHYLHZ IURP  H[DPLQHG WKH HIIHFWV RI
ELVSKRVSKRQDWHV RQ FDQFHU LQGXFHG ERQH SDLQ DQG FDOFXODWHG
QXPEHUV QHHGHG WR WUHDW RI  DW IRXU ZHHNV DIWHU LQIXVLRQ DQG
 DW  ZHHNV DIWHU LQIXVLRQ 7KLV UHYLHZ FRQFOXGHG WKDW
DOWKRXJK HYLGHQFH VXSSRUWV WKH XVH RI ELVSKRVSKRQDWHV WKH\
VKRXOG QRW EH FRQVLGHUHG DV ILUVW OLQH PDQDJHPHQW ZKLFK LV LQ
NHHSLQJ ZLWK WKH DGYLFH IURP 1,&( ,Q SDWLHQWV ZLWK FDQFHU
LQGXFHG ERQH SDLQ IURP P\HORPD D &RFKUDQH UHYLHZ VKRZHG
EHQHILW IURP ELVSKRVSKRQDWHV LQ SDLQ PDQDJHPHQW
'HQRVXPDE
'HQRVXPDE LV D QRYHO DJHQW WKDW VSHFLILFDOO\ LQKLELWV
5$1.OLJDQG &OLQLFDO WULDOV KDYH VKRZQ LPSRUWDQW EHQHILWV LQ
UHGXFLQJ VNHOHWDO UHODWHG HYHQWV 2QH UDQGRPLVHG FRQWUROOHG
WULDO UHFUXLWHG SDWLHQWV ZLWK EUHDVW FDQFHU ZLWK PLOG OHYHOV RI
SDLQ 7KH PHGLDQ WLPH IRU PRGHUDWH RU VHYHUH SDLQ WR GHYHORS
LQ WKRVH UHFHLYLQJ GHQRVXPDE ZDV VLJQLILFDQWO\ GHOD\HG ZKHQ
FRPSDUHG ZLWK ELVSKRVSKRQDWH ]ROHQGURQLF DFLG DOWKRXJK WKHUH
ZDV QR GLIIHUHQFH LQ WKH XVH RI VWURQJ DQDOJHVLFV DW WKH HQG RI
WKH VWXG\
,QWHUYHQWLRQDO SURFHGXUHV
,I SDWLHQWV KDYH RQJRLQJ FRPSOH[ FDQFHU LQGXFHG ERQH SDLQ
GHVSLWH UHFHLYLQJ RSLRLGV UDGLRWKHUDS\ RU ELVSKRVSKRQDWHV
UHIHUUDO WR SDLQ VHUYLFHV VKRXOG EH FRQVLGHUHG 7KHUH LV JRRG
HYLGHQFH IURP D UDQGRPLVHG FRQWUROOHG WULDO WKDW LPSODQWDEOH
LQWUDWKHFDO GHYLFHV OHDG WR D UHGXFWLRQ LQ SDLQ DQG LQFUHDVHG
VXUYLYDO LQ SDWLHQWV WDNLQJ KLJK GRVH RSLDWHV IRU UHIUDFWRU\
SDLQZ
6XUJHU\
,Q SDWLHQWV ZLWK D JRRG SHUIRUPDQFH VWDWXV SURSK\ODFWLF VXUJHU\
PD\ EH FRQVLGHUHG IRU UHOLHI RI FDQFHU LQGXFHG ERQH SDLQ 2QH
UDQGRPLVHG FRQWUROOHG WULDO VKRZHG WKDW SHUFXWDQHRXV
VWDELOLVDWLRQ LQ WKH ORQJ ERQHV RI OHJ FDQ VLJQLILFDQWO\ UHGXFH
SDLQZ 2QFH D SDWKRORJLFDO IUDFWXUH KDV RFFXUUHG KRZHYHU
RUWKRSDHGLF LQWHUYHQWLRQ FDQ VWDELOLVH WKH IUDFWXUH
&RPSOHPHQWDU\ WKHUDSLHV
&RPSOHPHQWDU\ WKHUDSLHV PD\ EH FRQVLGHUHG EXW DV \HW WKH\
DUH VXSSRUWHG E\ ZHDN HYLGHQFH $ &RFKUDQH V\VWHPDWLF UHYLHZ
RI DFXSXQFWXUH DFNQRZOHGJHG WKDW WKHUH ZHUH VWXGLHV VKRZLQJ
EHQHILW LQ FDQFHU SDLQ EXW WKDW HYLGHQFH ZDV LQVXIILFLHQW WR
UHFRPPHQG WKLV DV D WUHDWPHQWZ (YLGHQFH ZDV DOVR LQVXIILFLHQW
WR VXSSRUW 7(16 WUDQVFXWDQHRXV HOHFWULFDO QHUYH VWLPXODWLRQ
EXW RQH VPDOO IHDVLELOLW\ UDQGRPLVHG FRQWUROOHG WULDO LQ SDWLHQWV
ZLWK FDQFHU LQGXFHG ERQH SDLQ VXJJHVWV WKDW YHUEDO UDWLQJ VFRUHV
RI SDLQ RQ PRYHPHQW DUH UHGXFHG ZLWK DFWLYH 7(16 FRPSDUHG
ZLWK VKDP 7(16 Z 3DWLHQWV PD\ DSSUHFLDWH QRQGUXJ
PHDVXUHV WKDW WKH\ FDQ PDQDJH WKHPVHOYHV DQG VR 7(16 PD\
EH RI YDOXH
&RQWULEXWRUV &. FRQFHLYHG GUDIWHG DQG UHYLVHG WKH SDSHU DQG
LQWHUYLHZHG D SDWLHQW WR GHYHORS WKH SDWLHQWۍV VWRU\ 3+ UHYLVHG WKH SDSHU
DQG SURYLGHG WDEOHV DQG LPDJHV IRU LQFOXVLRQ 0,% FRQFHLYHG DQG UHYLVHG
WKH SDSHU DQG FDOFXODWHG WKH QXPEHUV QHHGHG WR WUHDW $OO DXWKRUV
DSSURYHG WKH ILQDO PDQXVFULSW 0,% LV WKH JXDUDQWRU
&RPSHWLQJ LQWHUHVWV :H KDYH UHDG DQG XQGHUVWRRG WKH %0- SROLF\ RQ
GHFODUDWLRQ RI LQWHUHVWV DQG GHFODUH WKH IROORZLQJ LQWHUHVWV QRQH
3URYHQDQFH DQG SHHU UHYLHZ 1RW FRPPLVVLRQHG H[WHUQDOO\ SHHU
UHYLHZHG
 *URQG 6 =HFK ' 'LHIHQEDFK & 5DGEUXFK / /HKPDQQ .$ $VVHVVPHQW RI FDQFHU SDLQ
D SURVSHFWLYH HYDOXDWLRQ LQ  FDQFHU SDWLHQWV UHIHUUHG WR D SDLQ VHUYLFH 3DLQ

 &DUDFHQL $ 3RUWHQR\ 5. $Q LQWHUQDWLRQDO VXUYH\ RI FDQFHU SDLQ FKDUDFWHULVWLFV DQG
V\QGURPHV ,$63 7DVN )RUFH RQ &DQFHU 3DLQ ,QWHUQDWLRQDO $VVRFLDWLRQ IRU WKH 6WXG\ RI
3DLQ 3DLQ 
 &ROHPDQ 5( &OLQLFDO IHDWXUHV RI PHWDVWDWLF ERQH GLVHDVH DQG ULVN RI VNHOHWDO PRUELGLW\
&OLQ &DQFHU 5HV  3W VV
 )DON 6 'LFNHQVRQ $+ 3DLQ DQG QRFLFHSWLRQ PHFKDQLVPV RI FDQFHULQGXFHG ERQH SDLQ
- &OLQ 2QFRO 
 0LGGOHPLVV 7 /DLUG %- )DOORQ 07 0HFKDQLVPV RI FDQFHULQGXFHG ERQH SDLQ &OLQ 2QFRO

 'DYLHV $ %XFKDQDQ $ =HSSHWHOOD * 3RUWD6DOHV - /LNDU 5 :HLVPD\U : HW DO
%UHDNWKURXJK FDQFHU SDLQ DQ REVHUYDWLRQDO VWXG\ RI  (XURSHDQ RQFRORJ\ SDWLHQWV
- 3DLQ 6\PSWRP 0DQDJH 
 :KLWH %' 6WLUOLQJ $- 3DWHUVRQ ( $VTXLWK&RH . 0HOGHU $ 'LDJQRVLV DQG PDQDJHPHQW
RI SDWLHQWV DW ULVN RI RU ZLWK PHWDVWDWLF VSLQDO FRUG FRPSUHVVLRQ VXPPDU\ RI 1,&(
JXLGDQFH %0- D
 &KDLFKDQD ./ :RRGZRUWK *) 6FLXEED '0 0F*LUW 0- :LWKDP 7- %\GRQ $ HW DO
3UHGLFWRUV RI DPEXODWRU\ IXQFWLRQ DIWHU GHFRPSUHVVLYH VXUJHU\ IRU PHWDVWDWLF HSLGXUDO
VSLQDO FRUG FRPSUHVVLRQ 1HXURVXUJHU\  GLVFXVVLRQ 
 %URZQ 3' 6WDIIRUG 6/ 6FKLOG 6( 0DUWHQVRQ -$ 6FKLII ' 0HWDVWDWLF VSLQDO FRUG
FRPSUHVVLRQ LQ SDWLHQWV ZLWK FRORUHFWDO FDQFHU - 1HXURRQFRO 
 :RUOG +HDOWK 2UJDQL]DWLRQ &DQFHU SDLQ UHOLHI QG HG :+2  KWWSZKTOLEGRFZKR
LQWSXEOLFDWLRQVSGI
 =HFK ') *URQG 6 /\QFK - +HUWHO ' /HKPDQQ .$ 9DOLGDWLRQ RI :RUOG +HDOWK
2UJDQL]DWLRQ JXLGHOLQHV IRU FDQFHU SDLQ UHOLHI D \HDU SURVSHFWLYH VWXG\ 3DLQ

 %HQQHW 0, :KDW HYLGHQFH GR ZH KDYH WKDW WKH :+2 DQDOJHVLF ODGGHU LV HIIHFWLYH LQ
FDQFHU SDLQ" ,Q 0F4XD\ +- 0RRUH 5 .DOVR ( HGV 6\VWHPDWLF UHYLHZV LQ SDLQ UHVHDUFK
PHWKRGRORJ\ UHILQHG ,$63 3UHVV 
 1DEDO 0 /LEUDGD 6 5HGRQGR 0- 3LJQL $ %UXQHOOL & &DUDFHQL $ 7KH UROH RI SDUDFHWDPRO
DQG QRQVWHURLGDO DQWLLQIODPPDWRU\ GUXJV LQ DGGLWLRQ WR :+2 6WHS ,,, RSLRLGV LQ WKH FRQWURO
RI SDLQ LQ DGYDQFHG FDQFHU $ V\VWHPDWLF UHYLHZ RI WKH OLWHUDWXUH 3DOOLDW 0HG

 0F1LFRO ( 6WUDVVHOV 6$ *RXGDV / /DX - &DUU '% 16$,'6 RU SDUDFHWDPRO DORQH RU
FRPELQHG ZLWK RSLRLGV IRU FDQFHU SDLQ&RFKUDQH 'DWDEDVH 6\VW 5HY &'
 %HQQHWW 0, *UDKDP - 6FKPLGW+DQVHQ 0 3UHWW\MRKQV 0 $UQROG 6 3UHVFULELQJ VWURQJ
RSLRLGV IRU SDLQ LQ DGXOW SDOOLDWLYH FDUH VXPPDU\ RI 1,&( JXLGDQFH %0- H
 .OHSVWDG 3 .DDVD 6 -\VWDG $ +YDO % %RUFKJUHYLQN 3& ,PPHGLDWH RU VXVWDLQHGUHOHDVH
PRUSKLQH IRU GRVH ILQGLQJ GXULQJ VWDUW RI PRUSKLQH WR FDQFHU SDWLHQWV D UDQGRPL]HG
GRXEOHEOLQG WULDO 3DLQ 
 1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH ([FHOOHQFH 2SLRLGV LQ SDOOLDWLYH FDUH *OLQLFDO
JXLGHOLQH   ZZZQLFHRUJXNFJ
 5LOH\ - %UDQIRUG 5 'URQH\ - *UHWWRQ 6 6DWR + .HQQHWW $ HW DO 0RUSKLQH RU R[\FRGRQH
IRU FDQFHUUHODWHG SDLQ" $ UDQGRPL]HG RSHQODEHO FRQWUROOHG WULDO - 3DLQ 6\PSW 0DQDJH
 SXEOLVKHG RQOLQH  -XQ GRL MMSDLQV\PPDQ
 -DQGK\DOD 5 )XOODUWRQ -5 %HQQHWW 0, (IILFDF\ RI UDSLGRQVHW RUDO IHQWDQ\O IRUPXODWLRQV
YV RUDO PRUSKLQH IRU FDQFHUUHODWHG EUHDNWKURXJK SDLQ D PHWDDQDO\VLV RI FRPSDUDWLYH
WULDOV - 3DLQ 6\PSW 0DQDJH 
 'DYLV 03 (IILFDF\ RI UDSLGRQVHW RUDO IHQWDQ\O ZKDW GRHV LW PHDQ" - 3DLQ 6\PSW 0DQDJH
H
 %HQQHWW 0, (IIHFWLYHQHVV RI DQWLHSLOHSWLF RU DQWLGHSUHVVDQW GUXJV ZKHQ DGGHG WR RSLRLGV
IRU FDQFHU SDLQ V\VWHPDWLF UHYLHZ 3DOOLDW 0HG 
 <HQQXUDMDOLQJDP 6 )ULVEHH+XPH 6 3DOPHU -/ 'HOJDGR*XD\ 02 %XOO - 3KDQ $7 HW
DO 5HGXFWLRQ RI FDQFHUUHODWHG IDWLJXH ZLWK GH[DPHWKDVRQH D GRXEOHEOLQG UDQGRPL]HG
SODFHERFRQWUROOHG WULDO LQ SDWLHQWV ZLWK DGYDQFHG FDQFHU - &OLQ 2QFRO 
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4XHVWLRQV IRU IXWXUH UHVHDUFK
:K\ GR VRPH ERQH PHWDVWDVHV FDXVH SDLQ DQG RWKHUV GR QRW"
:KDW DUH WKH GLVHDVH SURFHVVHV WKDW DUH UHVSRQVLEOH IRU VRPH ERQH PHWDVWDVHV FDXVLQJ SDLQ DQG RWKHUV QRW DQG DUH WKHUH DQ\
DVVRFLDWLRQV ZLWK FDQFHU W\SH"
$UH WKHUH VSHFLILF SKHQRW\SHV RI FDQFHU ERQH SDLQ WKDW PLJKW SUHGLFW UHVSRQVH WR DQDOJHVLD"
:KDW LV WKH FRQWULEXWLRQ RI VSLQDO K\SHUH[FLWDELOLW\ LQ WKH H[SHULHQFH RI ERQH SDLQ DQG KRZ EHVW FDQ WKLV EH LGHQWLILHG DQG PDQDJHG"
:KDW QRQGUXJ WUHDWPHQWV PD\ RIIHU SDWLHQWV EHQHILW LQ PDQDJLQJ PRYHPHQW UHODWHG SDLQ"
7LSV IRU QRQVSHFLDOLVWV
7KH IRFXV RI PDQDJHPHQW VKRXOG EH PDLQWHQDQFH RI IXQFWLRQ
1RQVWHURLGDO DQWLLQIODPPDWRU\ GUXJV PD\ EH KHOSIXO IRU VRPH SDWLHQWV EXW PRVW ZLOO UHTXLUH VWURQJ RSLRLGV
(DUO\ UHIHUUDO IRU VLQJOH IUDFWLRQ UDGLRWKHUDS\ VKRXOG EH VRXJKW HYHQ LQ UHODWLYHO\ IUDLO SDWLHQWV
5HIHUUDO IRU WUHDWPHQW ZLWK ELVSKRVSKRQDWHV FDQ EH KHOSIXO IRU VRPH SDWLHQWV
&RQVLGHU HDUO\ UHIHUUDO WR VSHFLDOLVW VHUYLFHV LQ SDWLHQWV ZLWK UHIUDFWRU\ SDLQ GHVSLWH LQLWLDO PHDVXUHV
$ SDWLHQWφV SHUVSHFWLYH
, ZDV GLDJQRVHG ZLWK FDQFHU RQ P\ ZHGGLQJ DQQLYHUVDU\ D \HDU DJR , GHYHORSHG EDFN SDLQ ZKLFK IHOW H[DFWO\ WKH VDPH DV VFLDWLFD KRZHYHU
LW ZDVQۍW JHWWLQJ DQ\ EHWWHU 2QH 6DWXUGD\ LW EHFDPH VR XQEHDUDEOH WKDW , ZHQW WR $ DQG ( DQG WKH\ GLDJQRVHG D ZDWHU LQIHFWLRQ DQG VHQW
PH KRPH ZLWK DQWLELRWLFV , VDZ P\ JHQHUDO SUDFWLWLRQHU DQG KH VHQW PH EDFN WR $ DQG ( ZKHUH WKH\ GLG D VFDQ DQG WROG PH P\ NLGQH\ ORRNHG
VOLJKWO\ LQIODPHG 7KH\ VDLG LW ZRXOG VHWWOH GRZQ LQ D IHZ GD\V ZLWK DQWLELRWLFV 7KH\ FDOOHG PH EDFN D IHZ GD\V ODWHU WR WHOO PH WKH\ۍG IRXQG
FDQFHU LQ WKH ERQHV LQ P\ EDFN DQG P\ SHOYLV RQ WKH VFDQ ,ۍG KDG
6LQFH WKHQ WKH SDLQ KDV EHHQ EDG EXW LWۍV WKH WKLQJV WKDW LW VWRSV PH IURP GRLQJ WKDW , JHW XSVHW DERXW , FDQۍW VZLP RU ZDON DQ\PRUH DQG LW
UHDOO\ ZHDUV \RX GRZQ ,WۍV DIIHFWHG P\ PDUULDJH VR ZH QRZ VOHHS LQ VHSDUDWH EHGV
,ۍYH UHDOO\ DSSUHFLDWHG WKH GRFWRUVۍ KHOS EXW WKH\ GRQۍW XQGHUVWDQG WKDW , GRQۍW MXVW ZDQW WR OLH LQ EHG DOO GD\ EHFDXVH WKH WDEOHWV KDYH PDGH
PH VOHHS\ , ZDQW WR EH DEOH WR GR WKLQJV DQG WKLV LV VR LPSRUWDQW WR PH ,ۍG UHDOO\ OLNH GRFWRUV WR WKLQN DERXW WU\LQJ WR PDNH VXUH ,ۍP DEOH WR
GR WKLQJV VWLOO UDWKHU WKDQ MXVW JLYLQJ PH WDEOHWV
$GGLWLRQDO HGXFDWLRQDO UHVRXUFHV
5HVRXUFHV IRU KHDOWKFDUH SURIHVVLRQDOV
1DWLRQDO &RPSUHKHQVLYH &DQFHU 1HWZRUN ZZZQFFQRUJۋ3URYLGHV JXLGHOLQHV IRU WKH PDQDJHPHQW RI DGXOW FDQFHU SDLQ DQG WUHDWPHQW
RI VSHFLILF FDQFHUV IUHH ZLWK UHJLVWUDWLRQ
(XURSHDQ 6RFLHW\ IRU 0HGLFDO RQFRORJ\ ZZZHVPRRUJۋ*XLGHOLQHV IRU SDLQ PDQDJHPHQW LQ FDQFHU ZLWK DFFHVV WR D VPDUWSKRQH DSS
1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH ([FHOOHQFH ZZZQLFHRUJXNۋ(YLGHQFH EDVHG JXLGDQFH IRU VSHFLILF WUHDWPHQWV DQG DQ RQOLQH
WUHDWPHQW DOJRULWKP IRU LQLWLDWLQJ VWURQJ RSLRLGV DQG PDQDJLQJ VLGH HIIHFWV
5HVRXUFHV IRU SDWLHQWV
0DFPLOODQ &DQFHU 6XSSRUW ZZZPDFPLOODQRUJXNۋ3URYLGHV LQIRUPDWLRQ DQG KHOS RQ FDQFHU DQG WKH PDQDJHPHQW RI V\PSWRPV
LQFOXGLQJ ERQH SDLQ SURYLGHV OLQNV WR ORFDO VXSSRUW JURXSV LQ WKH 8QLWHG .LQJGRP
&DQFHU 5HVHDUFK 8. ZZZFDQFHUUHVHDUFKXNRUJۋ&RQWDLQV LQIRUPDWLRQ DERXW FDQFHU DQG WKH PDQDJHPHQW RI VSHFLILF V\PSWRPV
VXFK DV SDLQ DQG LQFOXGHV D IRUXP IRU SDWLHQWV WR GLVFXVV WKHLU LOOQHVV
$PHULFDQ &DQFHU 6RFLHW\ ZZZFDQFHURUJۋ+DV JHQHUDO LQIRUPDWLRQ DERXW ERQH PHWDVWDVHV DQG HQDEOHV SDWLHQWV WR VHDUFK IRU ORFDO
VXSSRUW VHUYLFHV LQ WKH 8QLWHG 6WDWHV
 3DXOVHQ 2 .OHSVWDG 3 5RVODQG -+ $DVV 1 $OEHUW ( )D\HUV 3 HW DO (IILFDF\ RI
PHWK\OSUHGQLVRORQH RQ SDLQ IDWLJXH DQG DSSHWLWH ORVV LQ SDWLHQWV ZLWK DGYDQFHG FDQFHU
XVLQJ RSLRLGV D UDQGRPL]HG SODFHERFRQWUROOHG GRXEOHEOLQG WULDO - &OLQ 2QFRO

 'HQQLV . 0DNKDQL / =HQJ / /DP + &KRZ ( 6LQJOH IUDFWLRQ FRQYHQWLRQDO H[WHUQDO EHDP
UDGLDWLRQ WKHUDS\ IRU ERQH PHWDVWDVHV D V\VWHPDWLF UHYLHZ RI UDQGRPLVHG FRQWUROOHG
WULDOV 5DGLRWKHU 2QFRO 
 &KRZ ( =HQJ / 6DOYR 1 'HQQLV . 7VDR 0 /XW] 6 8SGDWH RQ WKH V\VWHPDWLF UHYLHZ
RI SDOOLDWLYH UDGLRWKHUDS\ WULDOV IRU ERQH PHWDVWDVHV &OLQ 2QFRO 
 &KRZ ( 0H\HU 50 &KHQ %( YDQ GHU /LQGHQ <0 5RRV ' +DUWVHOO :) HW DO ,PSDFW RI
UHLUUDGLDWLRQ RI SDLQIXO RVVHRXV PHWDVWDVHV RQ TXDOLW\ RI OLIH DQG IXQFWLRQ D VHFRQGDU\
DQDO\VLV RI WKH 1&,& &7* 6& UDQGRPL]HG WULDO - &OLQ 2QFRO  SXEOLVKHG RQOLQH
 2FW
 &KRZ ( YDQ GHU /LQGHQ <0 5RRV ' +DUWVHOO :) +RVNLQ 3 :X -6 HW DO 6LQJOH YHUVXV
PXOWLSOH IUDFWLRQV RI UHSHDW UDGLDWLRQ IRU SDLQIXO ERQH PHWDVWDVHV D UDQGRPLVHG FRQWUROOHG
QRQLQIHULRULW\ WULDO /DQFHW 2QFRO 
 1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH ([FHOOHQFH $GYDQFHUG EUHDVW FDQFHU &OLQLFDO
JXLGHOLQH   ZZZQLFHRUJXNJXLGDQFHFJ
 *UDORZ - 7ULSDWK\ ' 0DQDJLQJ PHWDVWDWLF ERQH SDLQ WKH UROH RI ELVSKRVSKRQDWHV -
3DLQ 6\PSW 0DQDJH 
 +RVNLQ 3 6XQGDU 6 5HF]NR . )RUV\WK 6 0LWKDO 1 6L]HU % HW DO $ 0XOWLFHQWUH
5DQGRPLVHG 7ULDO RI ,EDQGURQDWH &RPSDUHG WR 6LQJOH 'RVH 5DGLRWKHUDS\ IRU /RFDOLVHG
0HWDVWDWLF %RQH 3DLQ LQ 3URVWDWH &DQFHU 5,% (XU - &DQFHU 
 :RQJ 5:LIIHQ 3- %LVSKRVSKRQDWHV IRU WKH UHOLHI RI SDLQ VHFRQGDU\ WR ERQHPHWDVWDVHV
&RFKUDQH 'DWDEDVH 6\VW 5HY &'
 0KDVNDU 5 5HG]HSRYLF - :KHDWOH\ . &ODUN 2$ 0LODGLQRYLF % *ODVPDFKHU $ HW DO
%LVSKRVSKRQDWHV LQ PXOWLSOH P\HORPD D QHWZRUN PHWDDQDO\VLV &RFKUDQH 'DWDEDVH
6\VW 5HY &'
 6WRSHFN $7 /LSWRQ $ %RG\ -- HW DO 'HQRVXPDE FRPSDUHG ZLWK ]ROHGURQLF DFLG IRU WKH
WUHDWPHQW RI ERQH PHWDVWDVHV LQ SDWLHQWV ZLWK DGYDQFHG EUHDVW FDQFHU D UDQGRPL]HG
GRXEOHEOLQG VWXG\ - &OLQ 2QFRO 
 +XUORZ $ %HQQHWW 0, 5REE .$ -RKQVRQ 0, 6LPSVRQ .+ 2[EHUU\ 6* 7UDQVFXWDQHRXV
HOHFWULF QHUYH VWLPXODWLRQ 7(16 IRU FDQFHU SDLQ LQ DGXOWV &RFKUDQH 'DWDEDVH 6\VW 5HY
&'
&LWH WKLV DV %0- K
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7DEOHV
7DEOH _ $GYDQWDJHV DQG GLVDGYDQWDJHV RI LQYHVWLJDWLRQV IRU ERQH PHWDVWDVHV
'LVDGYDQWDJHV$GYDQWDJHV,QYHVWLJDWLRQ
/RZ VHQVLWLYLW\ UHTXLUHV ! FRUWLFDO GHVWUXFWLRQ
WR EH YLVLEOH
8QLYHUVDO DYDLODELOLW\ SRUWDEOH ILOPV SRVVLEOH ORZ FRVW3ODLQ ILOP UDGLRJUDSK\
$FFHVV YDULDEOH RXWVLGH ODUJH KRVSLWDOV KLJK FRVW0RUH VHQVLWLYH WKDQ SODLQ UDGLRJUDSK\ EHVW IRU ULEV DQG SHOYLF DQG
VKRXOGHU JLUGOHV JLYHV LQIRUPDWLRQ DERXW VRIW WLVVXH FDQ EH
UHFRQVWUXFWHG LQ WKUHH SODQHV
&RPSXWHG WRPRJUDSK\
5HODWLYHO\ ORZ VHQVLWLYLW\ UHIOHFWV RVWHREODVWLF
DFWLYLW\ QRQVSHFLILF
$YDLODEOH ZLGHO\ ZKROH VNHOHWRQ DVVHVVHG LQWHUPHGLDWH FRVW7HFKQHWLXP P ERQH VFDQ
$FFHVV OLPLWHG KLJK FRVW2SWLPDO LPDJHV RI ERQH KLJK VHQVLWLYLW\ GHWHFWV VPDOO PHWDVWDVHV
EHIRUH ERQH GDPDJH RFFXUV RSWLPDO IRU FRUG FRPSUHVVLRQ JLYHV
VRIW WLVVXH DQG QHUYH LPDJHV ZKROH ERG\ PDJQHWLF UHVRQDQFH
LPDJLQJ VFUHHQV HQWLUH VNHOHWRQ
0DJQHWLF UHVRQDQFH LPDJLQJ
$FFHVV OLPLWHG KLJK FRVW OLPLWHG VSHFLILFLW\ IDOVH
SRVLWLYHV FDQ RFFXU
6LPLODU VHQVLWLYLW\ WR WHFKQHWLXP P IRU ERQH PHWDVWDVHV DGGLWLRQDO
LQIRUPDWLRQ DERXW RWKHU RUJDQV
)OXRURGHR[\JOXFRVH SRVLWURQ HPLVVLRQ
WRPRJUDSK\
/LPLWHG H[SHULHQFH HYLGHQFH DQG DFFHVV KLJK
FRVW
0RVW VHQVLWLYH GHWHFWLRQ RI ERQH PHWDVWDVHV)OXRULQH SRVLWURQ HPLVVLRQ WRPRJUDSK\
$FFHVV OLPLWHG EXW LQFUHDVLQJ KLJK FRVW6HQVLWLYH IRU SURVWDWH FDQFHU PHWDVWDVHV&KROLQH SRVLWURQ HPLVVLRQ WRPRJUDSK\
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7DEOH _ 1XPEHUV QHHGHG WR WUHDW YDOXHV IRU D PHDQLQJIXO FOLQLFDO UHVSRQVH IRU YDULRXV WUHDWPHQWV LQ FDQFHU LQGXFHG ERQH SDLQ
1XPEHUV QHHGHG WR WUHDW,QWHUYHQWLRQ
6WURQJ RSLRLGV IRU EDFNJURXQG SDLQ
)DVW DFWLQJ IHQWDQ\O IRU LQFLGHQW SDLQ DW  PLQV
5DGLRWKHUDS\ PHDQLQJIXO UHVSRQVH
%LVSKRVSKRQDWHV DW  ZHHNV
'HILQHG DV HLWKHU  RU  UHGXFWLRQ LQ SDLQ VFRUHV RU DQ RXWFRPH RI SDUWLDO RU FRPSOHWH UHVSRQVH
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)LJXUH
5DGLRORJLFDO LQYHVWLJDWLRQV VKRZLQJ ERQH PHWDVWDVHV $ %RQH VFDQ VKRZLQJ PHWDVWDWLF GHSRVLWV WKURXJKRXW WKH VNHOHWRQ% 3ODLQ UDGLRJUDSK\ RI VSLQH VKRZLQJ O\WLF YHUWHEUDO PHWDVWDVLV & 3ODLQ UDGLRJUDSK\ RI D VNXOO VKRZLQJ PXOWLSOH PHWDVWDWLFGHSRVLWV ' 3ODLQ UDGLRJUDSK\ VKRZLQJ D O\WLF OHVLRQ RI WKH XSSHU VKDIW RI WKH OHIW IHPXU
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